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摘   要 
IDMA 系统作为第四代移动通信的关键技术之一，有许多自己的优势。而由于空








基于 STBC-IDMA 系统的优势，本文将传统的卷积码加入 STBC-IDMA 系统中，
并且分别在AWGN、准静态瑞利衰落信道、准静态瑞利多径衰落信道、赖斯信道四个
不同的环境下对系统进行多用户迭代检测性能的仿真分析和对比研究，结果显示出
STBC-IDMA 系统在不同信道下的特性：在AWGN 信道下，STBC-IDMA 系统和 IDMA
系统相比没有任何性能优势，所以，STBC-IDMA 系统并不适合在无信号衰落的AWGN
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Abstract 
IDMA has been widely studied as a strong candidate to the multiple access 
technology for the 4th mobile communication since it is proposed. Considering the 
advantages of against fading of STBC, STBC-IDMA systems are designed by 
combining IDMA and STBC technologies, which could not only acquire much 
performance gain contrast to the traditional IDMA systems under quasi-static 
Rayleigh fading channels, but also save at least half interleavers than IDM-ST and 
MIMO-STBC-IDMA systems. And it also had better performance and obtained more 
feasibility for multi-user transmission of 4G uplink than IDM-ST system. 
   However, the research for STBC-IDMA systems was only under quasi-static 
Rayleigh fading channels without considering other channels, it was much more 
complicated under the actual transmission environment. Thus, considering the 
complicated transmission environment, it was especially important to analyze the 
performance of STBC-IDMA systems under the different channels and find out the 
most suited transmission channels for STBC-IDMA systems. 
According to the advantages of STBC-IDMA systems, in this paper, the 
traditional convolutional code was used in STBC-IDMA systems, and the 
performances of STBC-IDMA systems over four different channels, such as AWGN 
channel, quasi-static Rayleigh fading channel, quasi-static Rayleigh multi-path fading 
channel and Rician channel, were investigated respectively. The simulation results 
showed the different characteristics for different channels, firstly, STBC-IDMA 
systems had the same performance as IDMA systems under AWGN channels, so it 
was known that STBC-IDMA systems were not suited for transmitting over AWGN 
channels, secondly, compared with IDMA systems, STBC-IDMA systems could 
acquire much performance gain and have more advantages against fading than 
IDMA system under quasi-static Rayleigh fading channels, thirdly, with the same 
bandwidth efficiency, the STBC-IDMA systems had  better performance with more 
users, and the performances over multi-path fading channels were much better than 
single path fading channels, finally, STBC-IDMA systems could get better 
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In a word, It suggested that STBC-IDMA systems were suited for transmitting 
over quasi-static Rayleigh fading channels and Rician channels as the advantages of 
against fading. As the STBC-IDMA systems could acquire multi-path performance 
gain, it was more suitable to transmit on multi-path fading channels for STBC-IDMA 
systems, which were beneficial to mobile communication system to obtain high 
throughput and reliability in future. Thus, the study in this paper was much significant 
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现代移动通信技术的发展始于上世纪 20 年代，在最初的 50 年里受电子技
术条件的限制，移动通信技术发展较为缓慢。进入 70 年代后，随着集成电路成
大规模化的发展，移动通信技术进入了蓬勃发展的时期。第一代移动通信技术







信发展时代。全球主要以 GSM 和 CDMA 两种体制为代表的第二代移动通信技
术(2G)，主要采用数字的时分多址(TDMA)技术和码分多址(CDMA)技术。GSM
技术标准是由欧洲在 80 年代后期提出的，目前已成为全球绝大多数国家使用的








大标准，分别是欧洲提出的 WCDMA、美国提出的 CDMA2000 和我国提出的
TD—SCDMA。第三代移动通信技术能提供传输速度最低为 384K，最高为 2M，





















目前，通信业界内对 4G 概念移动通信系统的共识主要有以下几点： 
1．针对不同用户可以拥有不同的数据传输速率。对于大范围高速移动用户
(250km/h)，数据速率为 2 Mbit/s；对于中速移动用户(60km/h)，数据速率为 20 









5．4G 通信系统将采用 IPv6，IPv6 将能在 IP 网络上实现话音和多媒体业
务。 
6．4G 通信系统通过动态带宽分配和调节发射功率来提供不同的 QoS 业
务。 
1．2  4G 移动通信系统的关键技术  
目前 4G 移动通信系统的研究主要包括正交频分复用（OFDM）、软件无线





































的广泛的关注和研究，称为 4G 多址技术的备选方案之一。 
2008 年，[4]中提出了将空时码与 IDMA 技术相结合，设计了 STBC-IDMA
系统方案，设计了 STBC-IDMA 系统，和传统的 IDMA 系统比较分析，显示在
准静态瑞利衰弱信道中 STBC-IDMA 系统能够获得很大的分集增益，在误码率
水平分别为 310− 和 510− 时，本系统性能分别优于 IDMA 系统 10 和 18dB，并且
天线数越多，增益越大。而且该系统作为未来 4G 上行链路的多用户传输的一
种选择，两天线的 STBC-IDMA 系统可以比现行的 IDM_ST 系统 [2][3]、
MIMO-STBC-IDMA 系统[5]节省至少一半数量的交织器，并且性能还优于 IDM_ST
系统，复杂度更低，降低上行链路用户终端的成本，有很强的现实可行性，更
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